Identification of novel bradykinin-potentiating peptides (BPPs) in the venom gland of a rattlesnake allowed the evaluation of the structure-function relationship of BPPs.
Aiming to extend the knowledge about the diversity of bradykinin-potentiating peptides (BPPs) and their precursor proteins, a venom gland cDNA library from the South American rattlesnake (Crotalus dursissus terrificus, Cdt) was screened. Two novel homologous cDNAs encoding the BPPs precursor protein were cloned. Their sequence contain only one single longer BPP sequence with the typical IPP-tripeptide, and two short potential BPP-like molecules, revealing a unique structural organization. Several peptide sequences structurally similar to the BPPs identified in the precursor protein from Cdt and also from others snakes, were chemically synthesized and were bioassayed both in vitro and in vivo, by means of isolated smooth muscle preparations and by measurements of blood pressure in anaesthetized rats, respectively. We demonstrate here that a pyroglutamyl residue at the N-terminus with a high content of proline residues, even with the presence of a IPP moiety characteristic of typical BPPs, are not enough to determine a bradykinin-potentiating activity to these peptides. Taken together, our results indicate that the characterization of the BPPs precursor proteins and identification of characteristic glutamine residues followed by proline-rich peptide sequences are not enough to predict if these peptides, even with a pyroglutamyl residue at the N-terminus, will present the typical pharmacological activities described for the BPPs.